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A novel shunt hybrid active power filter based on magnetic flux compensation
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(1. College of Electrical Engineering, Zhengzhou University, Zhengzhou 450001,China;
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Abstract: A novel shunt hybrid active power filter based on the principle of magnetic flux compensation and the shunt techﬂology
of harmonic current is proposed and analyzed in this paper. Changes of topology in the novel filter guarantee that harmonic current
from network flows into the three-winding transformer. Harmonic magnetic flux caused by harmonic current in the transformer core
is partly compensated.The part that hasn’t completely been compensated is compenséted by the harmonic magnetic flux caused by
harmonic current from APF,and APF capacity can be reduced finally. On top of this principle transient and steady-state
characteristics are simulated and analysed by MATLAB in the paper. Compared with APF capacity of conventional shunt hybrid
active power filter, the principle is correct.
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Fig.1 Single-phase circuit fabric of the novel shunt hybrid

active power filter
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Fig:2 Equivalent circuit of fundamental wave
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Fig.3 Nontunable higher harmonic equivalent circuit
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Fig.5 Transient circuit at the moment of connecting APF
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Fig.6 Single-phase circuit fabric of the conventional shunt

hybrid active power filter
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Fig.7 The voltage on APF of the novel filter
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Fig.8 Output harmonic current from APF of the novel filter

500

T PR /A

-500

( 0.02 0.04 0.08 0.08 Q.1
t/s

B9 EEBUATRMEN

Fig.9 Current of the network before filtering

F LI IR & B VR DR S IR ORI R T

APF 75 8 [P0 Bt 1K 45 U S R R /b o 48
APF 4 8% YRR FL B 2 5 4 R SR v S
BT, X A B RS I IR AR ] 10,

500

I R I AL /A

—-500

0.45 0.5 0.55 0.6
t/s

B 10 R R O X R
Fig.10 Current of the network after filtering

MESRAUEH, Ch R FRRaEH
S B AR S RLFR R APF ARCZ I B TR A0 i
YIRS LIRS R e (s, BT IR
f) APF B EESHEAFERERNNNR
B, Wi, FEBORA B IERSTE APF &
B/NFAEG I BOR A BB RN APF X8, JEEM
VR EB I BRI L AT LU ), XA AR
P25 P LSRR IF RO SRR AR -

4 NG

TEF R SRR A Y B PR AR R v AT A
EEEFER LR LA T H 1 ) #8

1) T BRIR A AL B ) YRR AR LU IR R
ANEE R AR S ER AR R 28 TAE TR RS 8
RPERA, ST TAETHEADRESN ZSRAL K431
S IR AL A B IR OB AME e R S
P
() FEFBR AR HIE BN =S A TR
BAEBATHR BRI RN, BESEZHN
FIlE AT BT R, [R) B I Y 2% R S B T o0
B E R BT B RS, B, %S
A R 2P A S BT LA R AR A Y 5% 12 i et F
Ko

(3) FEFTAYH PR A AL i )7 B 2R 1 TR 32 %
BB BT ARENP E SRR, SRR
M3 APF MIZEH LRI ES X B IRERSN
IGBT oM EACFIR BB SHER, XS
APF FIRCASIE I, 9 T 980/ AleA AT LR AR A
IGBT Juff[EIAF 454 APF I I N BT ZI EL TCYR UE
WA N Z0 AR T 100 ms ZER )5 ¥ .

(4) ZEFEIFBER AR 1R AR =R
EREFRE S DY IR (BUEEE 3
LUk —25 i 1k APF Sz %18 52 St s R vh s


http://www.cqvip.com

P 000 http://www.cqvip.com]

_42 - N RBEY BEH

5 it
AR T — b TR 3 T AN I LR

SRR B ROR G A R R A . RS R

S EEFIER, ORI R R R RRE S AR

HJURIESS APF AEW BT BRI HRKESHE

TR R B BT 7S APF MIB/NE R, AEMIHIRTh

BRSNS OT I, B TR .

SR

(1] ®Ikz2, A, MHEE BRI ME M.
Jem: MU T ARE, 1998
WANG Zhao-an,YANG Jun,LIU Jin-jun.Harmonic
Restraint and Reactive Power Compensation[M].
Beijing:China Machine Press,1998.

[2] Hideaki Fujita, Takahiro Yamasaki, Hirofumi Akagi. A
Hybrid Active Filter for Damping of Harmonic
Resonance in Industrial Power System[J]. IEEE Trans on
PE, 2000, 15(2): 215-222.

[3] Hafner J, Areds M, Heumann K. A Shunt Active Power
Filter = Applied to High Voltage Distribution
Lines[J].IEEE Trans on PD, 1997, 12(1): 266-272.

(4] KFE, ZFE, DRE. LESHERERESSHEY

RCHIFR B R G RTIRIR R[], EEREFHR (3
SRR, 1999, 39 (3) :49-52.
ZHU Dong-qi,JIANG Xin-jian,MA Da-ming.Combined
Power Filter System of Series Connected Passive and
Active Filters[J].Journal of Tsinghua University(Science
and Technology), 1999,39(3):49-52.

(6] AIEM, BREE, MR, R lnaENEENE R
R T IR AR T BRI S AME SR AN SRR (] LR TE
KRR, 1999, 23 (2) :45-48.

ZHENG Qiong-lin,LU Guo-feng,HAO Rong-tai.A Probe
in Shunt Hybrid Compensator Topology with Reduced

APF’s Rating and Terminal Voltage[J].Journal of
Northern Jiaotong University,1999,23(2):45-48.

(6] Sung J H,Park S, Nam K New Hybrid Parallel Active
Filter Configuration Minimizing Active Filter Size[J].IEE
Proc-Electr Power Appl, 2000: 93-98.

(7] BHE, £, FEF, & HElEABES B
WEARBTF )] . B L EEFTOR , 2004, 23(1) :51-54,
DUAN Yong, WANG Yue, FU Zhi-ping, et al. Study on a
Novel Single-phase Parallel Hybrid Power Filter[J]. Adv
Tech of Elec Eng & Energy,2004,23(1):51-54.

[8] Peng F Z,Akagi H,Nabae A.Compensation Characteris-
tics of the Combined System of Shunt Passive and Series
Active Filter[J].IEEE Trans on Industry Application,
1993,29(1):144-152.

(9] ZE X, BRFrk, WIEER. —MEHNE T EREE

AMERBBE AT YR R IRE A J]. R IEARS
2, 2003, 18(1):68-71.
LI Da-yi,CHEN Qiao-fu,JIA Zheng-chun.A Practical
Series Hybrid Active Power Filter Based on Fundamental
Magnetic Flux Compensation[J]. Trans of China
Electrotechnical Society,2003,18(1):68-71.

(10] BREH. IBAH IR E 78 8RB E A RS (D], Ht
MBI KRS, 2001
CHEN Guo-zhu.Key Techniques Study of Series Hybrid
Active Power Filter[D].Hangzhou: Zhejiang University,
2001.

Y BAEA: 2007-10-15;
EEE
EE®(1981-), ¥, HlEHLE, TEAFLRLY
AMEF B R AR, E-mail:756979@163.com
REA, (1965-), B, ¥4, 21, WEdL HaF
HARGBF BRI, B B HH RREHEARE,

f&El AH#3: 2007-11-12

(£3#% 36 @ continued from page 36)
Wakileh G J. Power Systems Harmonics (Fundamentals,
Analysis and Filter Design)[M]. XU Zheng,Trans.
Beijing: China Machine Press, 2003.

(4] mEIE. I e LR I 8 IS T 2 BT ().
WEEAMLT, 2001, 27(1):  123-124.

YUN Rui-jun. Influence Analysis on Electric Harmonics
to Rotating Electrical Machine and Transformer[J]. Inner
Mongolia Petrochemical Engineering, 2001, 27(1):
123-124.

(5] #BEH]. 10kV BCHAE 80 IR MD)W
m/KFIZKE, 2001, (3): 33-34. '
YANG Xiao-ming. Influence Analysis on 10kV
Distribution Transformer’s Loss[J]. Hunan Water
Conservancy and Electric Power, 2001, (3): 33-34.

(6] B2, £%, HE. —Fit ARENZESIELY
FERIT). PORATE KRR, 2006, 40(10): 1115-1119.
RUAN Quan-rong, WANG Liang, SHI Wei. A Kind of
Transformer’s Nonlinear Model Considering Loss[J].
Transaction of Xi’an Jiaotong University, 2006, 40(10):
1115-1119.

W EH. 2007-10-24
EEE

xwE (1982-), %, MEHRLE, HAFTEOARHE
SiE/TH4ES). P 6 E-mail: 16j-6-6-6@163.com

A=A (1953-), %, g, HEAEFIF, HELFTGH
B FLEATE A, BRI, SRELDIMELE.

e nb AL

T RET o


http://www.cqvip.com

